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Abstract
Background  In a proportion of patients with recurrence of gastric cancer after surgery, that recurrence is in
the No. 13 lymph node group. The treatment of these patients are still controversal and challenging. Here we
used a modi�ed ‘Artery-�rst’ approach technique and retrospective analysis the data to examined the e�cacy
and feasibility of reoperative pancreaticoduodenectomy for recurrent cancer in this lymph node group after
initial subtotal gastrectomy. Methods  From January 2011 to December 2015, 24 patients underwent
pancreaticoduodenectomy with a modi�ed ‘Artery-�rst’ approach technique for recurrent gastric cancer in the
No. 13 lymph node group at Tongji Hospital, Wuhan, China. Their medical records were retrospectively
reviewed for relevant clinical characteristics, type of �rst and second surgical procedures, TNM stage,
adjuvant treatments, complications, and survival. Kaplan–Meier curves were used to analyze survival.
Results  The median interval between the �rst and second operations was 7.5 (range 4.5–13.5) months and
the median duration of follow-up 20.1 (range 5–58) months. The median operation time was 6.5 (range 5.0–
9.9) hours, and median blood loss 448 (range 110–1200) mL. The median intensive care unit stay was
1.5 (range 1–4) days and the median postoperative hospital stay 31.6 (range 15–55) days. No patient died.
Two had serious complications. The median survival after pancreaticoduodenectomy was 28 (range 5–58)
months. 13 patients had subsequent recurrence. T stage, N stage, and adequacy of resection in�uenced
survival. Conclusion s Pancreaticoduodenectomy with a modi�ed ‘Artery-�rst’ approach technique is a
reasonable treatment option for recurrent remnant gastric cancer following unexpanded lymphadenectomy,
particularly for patients with no distant metastases. Additionally, D2+ lymphadenectomy may be more
effective than D2 lymphadenectomy in patients with locally advanced gastric cancer.

Background
Gastric cancer (GC) is the fourth most commonly diagnosed cancer and one of the most frequent causes of
cancer death worldwide [1]. Its early detection and complete excision results in a 5-year survival rate of over
90% for patients with early-stage disease in Western countries [2]. Gastrectomy is necessary to cure patients
with GC; however, recurrence can occur even after such [3–6]. Although gastrectomy with D1 or D2
lymphadenectomy is performed in most centers, recurrence in the lymph nodes can occur. Further problems
can be expected in individuals with recurrence in the No. 13 lymph node group requiring
pancreaticoduodenectomy for reoperation because of complicated operation and this procedure’s high
mortality and morbidity rates. However, no studies have speci�cally evaluated the outcomes of
pancreaticoduodenectomy for recurrence in the No. 13 lymph node group after curative gastrectomy.

As the only method of treatment for recurrent gastric cancer in No. 13 lymph node group,
pancreaticoduodenectomy remains large number of di�culties, including the progressive digestive tract
reconstruction, the dissection of lymph node in hepatic portal area and the oppression or package around
the PV/SMV by the recurrent area. Conventional surgical methods may induce incomplete in the dissection
of lymph node and the massive hemorrhage in operation. ‘Artery-�rst’ approach as a modi�cation method
with extensive attention, has the advantage of early detection to effective bleeding control. We have put
forward to use devascularization-�rst to pancreatic head (DFPH) method to improve the traditional ‘Artery-
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�rst’ approach [7]. Our preliminary data show the advantage of reducing intraoperative bleeding for the
patients with the oppression or package around the SMV/PV by the recurrent area.

Therefore, We will discuss the feasibility of modi�ed ‘Artery-�rst’ approach pancreaticoduodenectomy for
curing recurrent gastric cancer. This study was designed to evaluate the e�cacy of modi�ed
pancreaticoduodenectomy in subjects with recurrent GC after undergoing gastrectomy with D1 or D2
lymphadenectomy and the e�cacy of gastrectomy with D2+ lymphadenectomy.

Materials And Methods

Patients
This retrospective chart review and data collection study was approved by the Institutional Review Board of
Huazhong University of Science and Technology. The data of 24 patients who had undergone
pancreaticoduodenectomy for recurrent GC in the No. 13 lymph node group at the Tongji Hospital between
January 2011 and December 2015 were reviewed. All patients had previously undergone surgery (8 open
gastrectomy and 16 laparoscopic gastrectomy with D1 or D2 lymphadenectomy) for GC. Curative
reoperation should only be considered for localized recurrent GC without major vascular invasion. If there is
recurrence in the proximal No. 13 lymph nodes, modi�ed pancreaticoduodenectomy should be considered
even if vascular invasion is less than 180°. We chose DFPH surgical procedures to perform for reoperation
after recurrence included pancreaticoduodenectomy, pancreaticoduodenectomy with SMV partial resection,
and hepato-pancreaticoduodenectomy. The digestive reconstruction used the Roux-en-Y,
pancreaticojejunostomy with the original stomach–jejunum anastomosis and choledochojejunostomy,
which can segregate the bile and pancreatic juice.

The radicality of surgery was classi�ed as R0, R1, and R2 resection. R0 was de�ned as no visible gross or
microscopic remnant cancer, R1 as no gross remnant cancer but visible microscopic remnant cancer on the
incisional surface, and R2 as visible gross remnant cancer [8].The TNM stage of pathology was determined
according to the American Joint Committee on Cancer (AJCC) 7th edition [9],and complications higher than
grade III severity according to the Clavien-Dindo classi�cation system were analyzed. [10].

De�nitions
According to both the seventh edition of the American Joint Committee on Cancer (AJCC) Cancer Staging
Manual [11] and the third edition of the Japanese Classi�cation of Gastric Carcinoma by the Japanese
Gastric Cancer Association) [12], the adequacy of resection was classi�ed as R0, R1, and R2. R0 was de�ned
as no visible gross or microscopic remnant cancer, R1 as no gross remnant cancer but visible microscopic
remnant cancer on the incisional surface, and R2 as visible gross remnant cancer [13]. The TNM stage of
pathology was determined according to the American Joint Committee on Cancer (AJCC) seventh edition
[14].
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Operative procedures
First operation

Open or laparoscopic gastrectomy with D1 or D2 lymphadenectomy

The resection procedure depended on whether the original tumor was located in the gastric body, pylorus or
duodenal bulb. In patients undergoing distal subtotal gastrectomy, D1 lymphadenectomy, which includes No.
3, No. 4d, No. 5, No. 6 lymph node groups, or D2 lymphadenectomy, which includes of the No. 1, No. 3, No.
4sb, No. 4d, No. 5, No. 6, No. 7, No. 8a, No. 9, No. 11p, and No. 12a lymph node groups, was performed in
accordance with the National Comprehensive Cancer Network guidelines for GC[15]. After distal subtotal
gastrectomy, Billroth II anastomoses were constructed.

Second operation

Pancreaticoduodenectomy with the modi�ed ‘Artery-�rst’ approach technique

An extended Kochermaneuver and hepatoduodenal ligament dissection were performed and the lymph
nodes around the head of the pancreas and hepatoduodenal ligament, common hepatic artery, celiac axis,
superior mesenteric artery, and para-aortic area dissected. As all of the recurrence tumor involved PV/SMV
less than 180°, and did not invade and SMA, we took DFPH to control intraoperative bleeding. We priority
interrupted the hepatic artery and splenic artery branches to pancreatic head, then resected the nerve
elements and connective tissue form SMA and the roots of the celiac artery arteries. As all the blood �ows is
blocked, we took pretreatment blocking to venous system of pancreatic head. the distal common blie duct,
head of the pancreas, duodenum and proximal jejunum, No. 7, No. 8a, No. 8p, No. 9, No. 12a, No. 12b, No.
12p, No. 13, and No. 14v lymph node groups were removed commonly. Additionally, No.16a and No.17
lymph node groups were included. SMV partial resection or hepatectomy would be performed if needed. The
original stomach–jejunum anastomosis was retained. All resection margins (including the pancreatic duct,
duodenal, biliary ducts, and retroperitoneal margins) were examined intraoperatively by frozen section.
However, in two patients (Patients No. 4 and 6) a new Roux-en-Y limb was created because the original limb
had been disrupted during dissection. The Roux-en-Y were reconstructed by pancreaticojejunostomy with the
original stomach–jejunum anastomosis and choledochojejunostomy, described for our previous study.[16]

Follow-up
Patients were followed up 1 months after the second operation, and thereafter every 6 months with
screening for CA19–9 and carcinoembryonic antigen and enhanced computed tomography scans. When
recurrence was suspected, magnetic resonance cholangiopancreatography was performed to determine
whether there was recurrence and to evaluate any involvement and the anatomy of the bile duct. Positron
emission tomography was also performed to check for distant metastases. Adjuvant or neo-adjuvant
chemotherapy or radiotherapy was not mandatory. All treatment was decided on by an oncologist and
surgeon case-by-case.
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Statistical Analysis
Data are expressed as median (range) for continuous variables and number (proportion) for categorical
variables. Statistical analysis was performed using SPSS 20 (SPSS, Chicago, IL, USA), and Kaplan–Meier
survival analysis was used to analyze survival rate by variable. The log-rank test was used to compare the
survival rates between each group; p values smaller than 0.05 were considered statistically signi�cant..

Results

Patient characteristics
A total of 24 patients (16 men, 8 women) who had undergone reoperation for recurrence of GC in the No.13
lymph node group were selected for this study. Their median age was 56.4 (range 39–70) years. The �rst
operation was gastrectomy with D1 in 12 patients (9 performed laparoscopically) and gastrectomy with D2
in the other 12 patients (6 performed laparoscopically). In the �rst operation, R0 resection was performed in
19 cases (79.2%) and all cases underwent distal subtotal gastrectomy. 7 patients received adjuvant
chemotherapy after the �rst operation.

As to the second surgery, preoperative evaluation demonstrated that all of the recurrence tumor involved
PV/SMV less than 180°Using contrast-enhanced CT. 10 of them had the oppression of PV/SMV but not
obstruction. The serum level of T-Bil was 22.8 (range 3.8–70.9) μmol/L without any preoperative biliary
drainage.One patient underwent hepatopancreaticoduodenectomy because she had recurrence in the No.
12b as well as No. 13 lymph node group. After her second surgery, she received adjuvant 5-�uorouracil
because her disease was locally advanced (T2N1M0). Another patient underwent pancreaticoduodenectomy
with partial resection of the SMV because of recurrence in the No. 14 as well as No. 13 lymph node group.
After this second surgery, he received adjuvant gemcitabine because his disease was locally advanced
(T3N1M0). All the patients underwent total DFPH pancreaticoduodenectomy (Whipple operation). 91.7%
(22/24) of patients underwent R0 resection. Only R1 resection was achieved in two patients, one of whom
had undergone pancreaticoduodenectomy with partial resection of the SMV; both had positive pancreatic
margins. The median interval between the �rst and second operations was 7.5 (range 4.5–13.5) months and
the median duration of follow-up was 20.1 (range 5–58) months. Adjuvant concurrent chemoradiotherapy
with gemcitabine and 5-�uorouracil was administered to 2 patients. Detailed clinical characteristics of our
patients are compared with those in published reports in Table 1 and Supporting Table 1.

Pathologic �ndings
Two patients were found to have lymph node metastases during their �rst operations, No. 6 and No. 5
respectively. After the �rst operation, the pathological stages were T1N0M0 in eight cases, T2N0M0 in six
and T2N1M0 in two. After the second operation, the pathological stages were T2N1M0 in 22 cases and
T3N1M0 and T3N1M1 in one case each. In all cases the histologically characteristics of the recurrence were
identical to those of the original GC. Detailed pathologic characteristics of our patients are compared with
those in published reports in Table 1 and Supporting Table 2.
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Surgical data
Intraoperative all the patients have the pancreatic head invasion by recurrence 13 lymph nodes group, 37.5%
of the them appear biliary obstruction with jaundice and all of the recurrence tumor involved PV/SMV less
than 180°, while did not invade SMA. We took devascularization-�rst to pancreatic head (DFPH) to control
intraoperative bleeding. The median operation time was 6.6(range 5.1–9.9) hours, median volume of �uid
infused 2120 mL (1600–4600 mL), and median blood loss 448 (range 110–1200) mL. two patients required
transfusion of three units of packed red blood cells each because of 1200 mL and 1000 mL blood loss. No
other patients required blood transfusion. The median intensive care unit stay was 1.5(range 1–4) days and
the median postoperative hospital stay 31.5 (range 15–55) days. Table 1 and Supporting Table 3 show the
surgical outcomes of the 24 study patients.

Postoperation complications and the survival
There were no postoperative deaths. However, two patients had grade III complications, both developing
pancreatic �stulas that were treated by drainage and somatostatin therapy. One of these patients also had
postoperative bleeding attributable to the pancreatic �stulas; this was treated by using digital subtraction
angiography to block one branch of the superior mesenteric artery in Table 1 and Supporting Table 4.

The 1-year and 3-year overall survival rates of the 24 patients were 83.6% and 39%, respectively. Four
patients died of recurrence; three of whom had received adjuvant concurrent chemoradiotherapy after
surgery. The remaining 15 patients are currently under observation, with no evidence of recurrence (Table 1
and Supporing Table 1). The median survival time was 28 (range 5–58) months.). (Fig. 1)

Discussion
Radical surgery is the primary potentially curative treatment for patients with GC. It is well-established that
the TNM stage of a primary cancer affects the survival rate and incidence of recurrence. [17,18] Complete
resection with a negative margin (R0 resection) is the standard goal [19]. Moreover, previous research has
shown that patients with advanced GC bene�t from a more extensive LN dissection [20]. The number of
lymph nodes harboring metastases (LNs; pN stage) is considered one of the most reliable prognostic
indicators for patients who have undergone radical resection of GC. The International Union Against
Cancer/AJCC N staging system requires retrieval of an adequate number (≥15) of lymph nodes [15,21]. If
too few lymph nodes have been retrieved (<15), down-staging may occur despite residual positive LNs. [22,
23]

Recently, D2 lymphadenectomy has become the standard treatment for curable GC in eastern Asia, including
No. 1, No. 3, No. 4sb, No. 4d, No. 5, No. 6, No. 7, No. 8a, No. 9, No. 11p, and No. 12a lymph node groups. D2+
lymphadenectomy is known to access more of D2 lymphadenectomy LNs, including No. 8p, No. 12b, No. 13,
and No. 14v. Chun-Dong Zhang et al.demonstrated that D2+ lymphadenectomy, as compared with D2
lymphadenectomy, failed to improve survival for patients with gastric cancer undergoing gastrectomy[24].
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which may contribute to more adequate staging and survival bene�t. It is also rarely possible to achieve
radical resection of gastric cancer with D2 + lymphadenectomy by laparoscopic surgery.

PD in curing primary gastric cancer has been reported in some studies. Wang et al.[[25] suggested that PD
with gastrectomy will bene�t the lymphadenectomy of No. 7, 8, 9,11 and Sometimes for lymphadenectomy
of No. 16. GC with PD can be performed with acceptable morbidity and minimum mortality. However, it is
unclear in the appropriate role of PD in the treatment of recurrent gastric carcinoma in lymphnode[26]. It is
also unclear whether PD is warranted on the basis of an analysis of risks and bene�ts[27].

The results of our study are similar to some previous studies involving the patients who underwent PD after
previous nonradical surgery [28–30]. We believe that PD is the only means of radically treating patients with
recurrent GC in the No. 13 lymph node group. As the oppression or package around the PV/SMV by the
recurrent area, “artery �rst” approach is only for surgical exploration to reduce intraoperatve blood loss [31].
It is better to take the artery priority method when the recurrence tumor involving PV/SMV, but did not invade
and SMA. At the same time, we proposed a new operation method, named devascularization-�rst to
pancreatic head, which can recognize PV/SMV oppressed or invasion, the scope of the infringement. At the
same time in the pancreatic head was in the state of no blood �ows which could be resected easily. This
method is similar to anterior approach, with an easier method to control intraoperative bleeding, making the
surgery safety and reducing the intraoperative movement of lumps, which can achieve in “no touch” [7]. The
surgeons who took this no touch operation method could improve the survival of in�ltrating ductal
carcinoma of the pancreas [32].

Our study con�rmed that pancreaticoduodenectomy with a modi�ed ‘Artery-�rst’ approach technique is a
reasonable treatment option for recurrent remnant gastric cancer following unexpanded lymphadenectomy,
particularly for patients with no distant metastases. It can be performed with acceptable morbidity and
minimum mortality. But this study has several limitations, including the small number of patients and its
retrospective nature. Further studies are needed to determine the detailed outcomes of patients with
recurrence of GC in the No. 13 lymph node group who undergo the reoperation of DFPH
pancreaticoduodenectomy.

Conclusions
Our retrospective series demonstrates that the reoperative procedure of DFPH pancreaticoduodenectomy is
an effective means of achieving long-term survival in patients with recurrent GC in the No. 13 lymph node
group with no distant metastases. It needs some further studies to demonstrate that D2+ lymphadenectomy
may result in better survival than D2 lymphadenectomy in patients with GC who undergo distal subtotal
gastrectomy.

Abbreviations
GC Gastric cancer

PD pancreaticoduodenectomy
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HPD hepato-pancreaticoduodenectomy.

AJCC American Joint Committee on Cancer

SMV Superior Mesenteric Vein

SMA Superior Mesenteric Artery

ICU intensive care unit

PHx past history

NED no evidence of disease

DOD dead of disease

AC adenocarcinoma

WD well differentiated

MD moderate differentiated

DFPH devascularization-�rst to pancreatic head

References
1. Torre LA, Bray F, Siegel RL, Ferlay J, Lortet-Tieulent J, Jemal A: Global cancer statistics, 2012. CA Cancer

J Clin 2015;65:87–108.

2. Yada T, Yokoi C, Uemura N: The current state of diagnosis and treatment for early gastric cancer. Diagn
Ther Endosc 2013;2013:241320.

3. Maruyama K, Kaminishi M, Hayashi K-I, et al.: Gastric cancer treated in 1991 in Japan: Data analysis of
nationwide registry. Gastric Cancer 2006;9:51–66.

4. Isobe Y, Nashimoto A, Akazawa K, et al.: Gastric cancer treatment in Japan: 2008 annual report of the
JGCA nationwide registry.Gastric Cancer 2011;14:301–316.

5. Adachi Y, Oshiro T, Mori M, et al.: Prediction of early and late recurrence after curative resection for
gastric carcinoma. Cancer 1996;77:2445–2448.

�. Maehara Y, Hasuda S, Koga T, et al.: Postoperative outcome and sites of recurrence in patients following
curative resection of gastric cancer. Br J Surg 2000;87:353–357.

7. Peng, F., Wang, M., Zhu, F., et al. “Total arterial devascularization �rst” technique for resection of
pancreatic head cancer during pancreaticoduodenectomy. J Huazhong Univ Sci Technolog Med Sci,
(2013). 33(5), 687–691.

�. DeOliveira ML, Cunningham SC, Cameron JL, et al. Cholangiocarcinoma: thirty-one-year experience with
564 patients at a single institution. Annals of surgery 2007;245(5):755–762.



Page 9/17

9. Edge SB, American Joint Committee on Cancer. AJCC cancer staging manual. 7th ed. New York:
Springer, 2010.

10. Clavien PA, Barkun J, de Oliveira ML, et al. The Clavien-Dindo classi�cation of surgical complications:
�ve-year experience. Annals of surgery 2009;250(2):187–196.

11.  Kinoshita T. Stomach. In: Edge SB, Byrd DR, Compton CC, Fritz AG, Greene FL, Trotti A. AJCC cancer
staging manual. 7th edition. New York, NY: Springer; 2010. pp. 117–126.

12. Japanese Gastric Cancer Association. Japanese classi�cation of gastric carcinoma: 3rd English
edition. Gastric Cancer. 2011;14:101–112.

13. DeOliveira ML, Cunningham SC, Cameron JL, et al. Cholangiocarcinoma: thirty-one-year experience with
564 patients at a single institution. Annals of surgery 2007;245(5):755–762.

14. Edge SB, American Joint Committee on Cancer. AJCC cancer staging manual. 7th ed. New York:
Springer, 2010.

15. Edge, S. B. et al. AJCC cancer staging manual, 7th ed. New York: Springer-Verlag 2009.

1�. Xu M, Wang M, Zhu F, Tian R, Shi CJ, Wang X, Shen M, Qin RY. A new approach for Roux-en-Y
reconstruction after pancreaticoduodenectomy. Hepatobiliary Pancreat Dis Int. 2014 Dec;13(6):649–53.

17. Songun, I., Putter, H., Kranenbarg, E. M., Sasako, M. & van de Velde, C. J. Surgical treatment of gastric
cancer: 15-year follow-up results of the randomised nationwide Dutch D1D2 trial. Lancet Oncol. 11,
439–449 (2010).

1�. Schipper PH, Cassivi SD, Deschamps C, et al. Locally recurrent esophageal carcinoma: when is re-
resection indicated? Ann Thorac Surg 2005;80(3):1001–1005; discussion 1005–1006.

19. Li F, Zhang R, Liang H, et al. A retrospective clinicopathologic study of remnant gastric cancer after
distal gastrectomy. Am J Clin Oncol 2013;36(3):244–249.

20. Bozzetti, F. et al. Subtotal versus total gastrectomy for gastric cancer: �ve-year survival rates in a
multicenter randomized Italian trial. Italian Gastrointestinal Tumor Study Group. Ann Surg. 230, 170–
178 (1999).

21. Schwarz, R. E. & Smith, D. D. Clinical impact of lymphadenectomy extent in resectable gastric cancer of
advanced stage. Ann Surg Oncol. 14, 317–328 (2007).

22. Zhang CD, Shen MY, Zhang JK, Ning FL, Zhou BS, Dai DQ. Prognostic signi�cance of distal subtotal
gastrectomy with standard D2 and extended D2 lymphadenectomy for locally advanced gastric cancer.
Sci Rep. 2015 Nov 25;5:17273. doi: 10.1038/srep17273.

23. Hayashi, H. et al. Superiority of a new UICC-TNM staging system for gastric carcinoma. Surgery. 127,
129–135 (2000).

24. Zhang CD. Shen MY1, Zhang JK1, Ning FL1, Zhou BS2, Dai DQ et al. Prognostic signi�cance of distal
subtotal gastrectomy with standard D2 and extended D2 lymphadenectomy forlocally advanced gastric 
cancer. Sci Rep. 2015 Nov 25;5:17273. doi: 10.1038/srep17273.

25. Wang XB, Yang LT, Zhang ZW, Guo JM, Cheng XD. Pancreaticoduodenectomy for advanced
gastric cancer with pancreaticoduodenal region involvement. World J Gastroenterol. 2008 Jun
7;14(21):3425–9.



Page 10/17

2�. Harrison LE. et al. Pacreaticoduodenectomy for nonperiampullary primary tumors.Am J Surg
1997;174:393–395

27. Shirakawa T, Yokoi K, Seya T, Yoshioka M, Ohaki Y, Uchida. A case of extrahepatic bile duct wall
recurrence of gastric carcinoma that was treated with pancreaticoduodenectomy. J Nippon Med
Sch. 2010 Jun;77(3):170–4.

2�. Shukla PJ, Qureshi S, Shrikhande SV, Jagannath P, Desouza LJ. Reoperative pancreaticoduodenectomy
for periampullary carcinoma. ANZ journal of surgery 2005;75(7):520–523.

29. Sohn TA, Lillemoe KD, Cameron JL, et al. Reexploration for periampullary carcinoma: resectability,
perioperative results, pathology, and long-term outcome. Annals of surgery 1999;229(3): 393–400.

30. Tyler DS, Evans DB. Reoperative pancreaticoduodenectomy. Annals of surgery 1994;219(2):211–221.

31. Weitz J, Rahbari N, Koch M, et al. The “artery-�rst” approach for resection of pancreatic head cancer. J
Am Coll Surg, 2010,210(2):e1-e4

32. Hirota, M., & Ogawa, M. No-touch pancreatectomy for invasive ductal carcinoma of the pancreas. JOP,
(2014). 15(3), 243–249.

Tables



Page 11/17

Table 1. Background Characteristics, Surgical Outcomes, and Postoperative Complications

Background Characteristics  
      Sex, M/F 16/8
      Age, y 56.4 (39-70)
Outcome of first operation  
Gastrectomy/Laparoscopic gastrectomy 12/12
Lymphadenectomy, D1/D2 12/12
Radicality R0 19(79.2%)
Adjuvant chemotherapy 6
Morphology, Papillary/Ulcerative 14/10
Histologic type AC
Differentiation, MD/WD 16/8
TMD stage:  

T1N0M0(Stage I) 5(20.1%)
T1N1M0(Stage IIA) 19(79.9%)

Outcome of second operation  
Oppression of PV/SMV 10(41.7%)
The serum level of T-Bil 22.8(range 3.8–70.9)
the median interval between two operation (mo) 7.5 (4.5–13.5)
Recurrence location:  

only No.13 22 (91.7%)
           No.12 and No.13 1 (4.1%)
           No.13 and No.14 1 (4.1%)
Second OP (Pancreaticoduodenectomy, PD):  
            DFPH Pancreaticoduodenectomy only 22
             DFPH PD+SMV partial resection 1
            DFPH HPD 1
Radicality R0 22 (91.7%)
Adjuvant chemotherapy 22 (91.7%)
Follow-up after second operation (mo) 20.1(5-58)
Status , DOD/NED 6/12
Histologic type AC
Differentiation, MD/WD 16/8
TMD stage:  

T0N1M0(Stage IIA) 22(91.7)
T0N2M0(Stage IIIA) 1 (4.1%)
T0N2M1(Stage IV) 1 (4.1%)

Operation time 6.6( 5.1–9.9) h.
blood loss(ml) 448 (110–1200) mL
transfusion(units) 0.25U(0-3)
fluid infusion(ml) 2120(1600–4600) mL
ICU stay(days) 1.5(1-4)
hospital stay after operation(days) 31.6(15-55)
Postoperative complications  
Morbidity rate, n: 2 (8.3%)
       Hemorrhage, n 1(4.1%)
      Delayed gastric emptying, n 0(3.8%)
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      Biliary fistula, n 0(1.9%)
      Pulmonary infection, n 1 (1.9%)
      Abdominal abscess, n 2 (3.8%)
      POPF, n 2 (8.3%)
            Grade A, n 2
            Grade B, n 0
            Grade C, n 0

Re-operation 0
      Mortality, n 0

 

Suppoting Table 1
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first operation
(NO) age/gender PHx First OP lymphadenectomy radicality adjuvant

chemotherapy
1 43/M none laparoscopic

gastrectomy
D2 R0 none

2 39/M none laparoscopic
gastrectomy

D2 R0 none

3 61/M none laparoscopic
gastrectomy

D1 R0 none

4 56/F diabetes open gastrectomy D2 R0 Gem
5 64/F none laparoscopic

gastrectomy
D1 R0 none

6 65/F diabetes laparoscopic
gastrectomy

D1 R1 5-FU

7 52/M none laparoscopic
gastrectomy

D1 R0 none

8 48/F none laparoscopic
gastrectomy

D1 R0 none

9 67/M none laparoscopic
gastrectomy

D2 R0 none

10 62/M hypertension open gastrectomy D2 R0 none
11 54/F none laparoscopic

gastrectomy
D2 R0 Gem

12 70/M hypertension open gastrectomy D1 R0 none
13 65/M hypertension gastrectomy D2 R0 none
14 46/M none laparoscopic

gastrectomy
D1 R1 5-FU

15 58/M none laparoscopic
gastrectomy

D1 R1 5-FU

16 62/M diabetes open gastrectomy D1 R0 none
17 63/F none open gastrectomy D1 R0 none
18 44/M none laparoscopic

gastrectomy
D2 R0 none

19 56/M none laparoscopic
gastrectomy

D2 R0 none

20 45/F none laparoscopic
gastrectomy

D1 R1 5-FU

21 67/M none open gastrectomy D2 R0 none
22 62/M none open gastrectomy D2 R0 none
23 55/F none laparoscopic

gastrectomy
D1 R1 Gem

24 50/M none laparoscopic
gastrectomy

D2 R0 none
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Second operation
NO location oppression

of Vein
T-Bil

(umol/L)

time
between
OP(mo)

Second OP radicality adjuvant
chemotherapy

follow-
up after
PD(mo)

status

1 No.13 no 7.8 6 PD R0 none 58 DOD
2 No.13 no 11.7 8 PD R0 none 41 DOD
3 No.13 no 13.5 7.5 PD R0 none 39 DOD
4 No.13 no 3.8 7.5 PD R0 none 38 DOD
5 No.13 no 7.8 6 PD R0 none 36 NED
6 No.12

No.13
yes 51.6 4.5 HPD R1 5-Fu 32 NED

7 No.13 no 27.1 5.5 PD R0 none 28 NED
8 No.13 no 7.8 9 PD R0 none 25 NED
9 No.13 no 14.7 9 PD R0 none 24 NED
10 No.13 no 17.1 8 PD R0 none 20 NED
11 No.13 yes 52.6 10 PD R0 none 18 NED
12 No.13 yes 31.7 9.5 PD R0 none 15.5 NED
13 No.13 yes 34.2 10 PD R0 none 14 DOD
14 No.13 no 6.8 13.5 PD+SMV

partial
resection

R0 Gem 11 DOD

15 No.13
No.14

no 7.6 6 PD R1 none 11 NED

16 No.13 no 8.6 8 PD R0 none 10 NED
17 No.13 no 9.4 6 PD R0 none 9.5 NED
18 No.13 yes 11.7 7 PD R0 none 9 NED
19 No.13 yes 13.6 7.5 PD R0 none 8 NED
20 No.13 no 4.2 5 PD R0 none 8.5 NED
21 No.13 yes 22.8 9 PD R0 none 8 NED
22 No.13 yes 61.6 6 PD R0 none 7 NED
23 No.13 yes 70.9 5.5 PD R0 none 6.5 NED
24 No.13 yes 48.4 8.5 PD R0 none 5 NED

Suppoting Table 1 Demographic and clinical characteristics of 24 patients who underwent pancreaticoduodenectomy
for recurrent gastric cancer in No.13 lymph node group following distal subtotal gastrectomy

 

Supporting Table 2
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First operation second operation
No Morphology Histologic

type
Differentiation TMD stage Histologic

type
Differentiation TMD stage

1 Papillary AC WD T1N0M0(Stage
I)

AC WD T0N1M0(Stage
IIA)

2 ulcerative AC MD T1N0M0(Stage
I)

AC MD T0N1M0(Stage
IIA)

3 ulcerative AC MD T1N0M0(Stage
I)

AC MD T0N1M0(Stage
IIA)

4 Papillary AC WD T1N0M0(Stage
I)

AC WD T0N1M0(Stage
IIA)

5 ulcerative AC MD T1N0M0(Stage
I)

AC MD T0N1M0(Stage
IIA)

6 ulcerative AC MD T1N1M0(Stage
IIA)

AC MD T0N2M1(Stage
IV)

7 Papillary AC WD T1N0M0(Stage
I)

AC WD T0N1M0(Stage
IIA)

8 ulcerative AC WD T1N0M0(Stage
I)

AC WD T0N1M0(Stage
IIA)

9 Papillary AC WD T1N0M0(Stage
I)

AC WD T0N1M0(Stage
IIA)

10 ulcerative AC MD T1N0M0(Stage
I)

AC MD T0N1M0(Stage
IIA)

11 ulcerative AC MD T1N0M0(Stage
I)

AC MD T0N1M0(Stage
IIA)

12 ulcerative AC MD T1N0M0(Stage
I)

AC MD T0N1M0(Stage
IIA)

13 ulcerative AC WD T1N0M0(Stage
I)

AC WD T0N1M0(Stage
IIA)

14 Papillary AC MD T1N1M0(Stage
IIA)

AC MD T0N2M0(Stage
IIIA)

15 ulcerative AC MD T1N1M0(Stage
IIA)

AC MD T0N1M0(Stage
IIA)

16 Papillary AC MD T1N0M0(Stage
I)

AC MD T0N1M0(Stage
IIA)

17 Papillary AC MD T1N0M0(Stage
I)

AC MD T0N1M0(Stage
IIA)

18 Papillary AC MD T1N0M0(Stage
I)

AC MD T0N1M0(Stage
IIA)

19 Papillary AC MD T1N0M0(Stage
I)

AC MD T0N1M0(Stage
IIA)

20 Papillary AC WD T1N1M0(Stage
IIA)

AC WD T0N1M0(Stage
IIA)

21 Papillary AC MD T1N0M0(Stage
I)

AC MD T0N1M0(Stage
IIA)

22 Papillary AC MD T1N0M0(Stage
I)

AC MD T0N1M0(Stage
IIA)

23 Papillary AC WD T1N1M0(Stage
IIA)

AC WD T0N1M0(Stage
IIA)

24 Papillary AC MD T1N0M0(Stage
I)

AC MD T0N1M0(Stage
IIA)

Supporting Table 2 Pathologic characteristics of 24 patients underwent pancreaticoduodenectomy for recurrent
gastric cancer in No.13 lymph node group following distal subtotal gastrectomy

 

Supporting Table 3
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NO Operation
time

blood
loss(ml)

transfusion(units) fluid
infusion(ml)

ICU
stay(days)

hospital stay after
operation(days)

1 5h25min 300 0 1600 1 18
2 5h36min 250 0 1600 1 15
3 6h12min 400 0 1600 1 24
4 6h55min 600 0 2600 2 32
5 6h25min 450 0 2100 2 29
6 9h54min 1200 3 4600 4 55
7 7h05min 850 0 3100 1 48
8 6h35min 450 0 2100 1 31
9 5h30min 250 0 1600 1 26
10 6h 300 0 1600 2 43
11 5h5min 110 0 1600 1 27
12 7h18min 820 0 2600 2 36
13 6h25min 500 0 2100 2 30
14 5h25min 150 0 1600 1 18
15 8h06min 1000 3 4100 3 37
16 6h05min 210 0 2100 2 27
17 7h06min 320 0 1600 1 29
18 6h01min 180 0 1600 1 34
19 6h08min 800 0 2600 2 32
20 7h29min 250 0 1600 1 36
21 5h18min 300 0 1600 1 28
22 6h12min 200 0 1600 1 42
23 8h12min 320 0 1600 1 32
24 7h25min 550 0 2100 1 30

Supporting Table 3 Surgical outcomes of  patients who underwent pancreaticoduodenectomy for recurrent gastric
cancer in No.13 lymphonodus following gastrectomy at Tongji Hospital, Wuhan, China.

 

Supporting Table 4

 

Clavien-Dindo grade Complication number treatment
Grade IIIa Pancreatic fistula 2 drainage and somatostatin therapy
Grade IIIb Postoperative

bleeding

1 digital subtraction angiography

Supporting Table 4 Severe complications of patients who underwent pancreaticoduodenectomy at for recurrent
gastric cancer in No.13 lymph node group following distal subtotal gastrectomy

 

Figures
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Figure 1

Overall survival according to radicality of resection in 24 patients who underwent pancreaticoduodenectomy
for recurrent gastric cancer in No.13 lymph node group following distal subtotal gastrectomy


